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Study of the light Higgs In
qq->qqH, H->TT (e/u+T jet, e+p)

- estimates at low luminosity

- high luminosity aspects
- triggering
- false jets from pile-up

- mass resolution degradation
- soft (~20 GeV) jet reconstruction



e Branching ratios of
T->hadrons

0 Br(T->hadr) =0.65

crystals

Ap= 0.087I

0 Br(1 pr+X/T->hadr)=0.78

0 Br(1 pr+nT®/T->hadr) = 0.76

ARp0< 0.1 for B, > 40 Gev



CALORIMETRY

Off-line 1 -jet identification at low luminosity
for H-> 11 search

5 Narrow jet Localized energy in ECAL
1 1 -Jet energy content; Ereco/Emc 1000 - e.m. collimation i
N C=3 E(R<0.13) /= E(R<0.4) J
- 800 -
0.9 - :
0.8 Taudet £>50 Ge) . 600 - :

il o Tau Jet Et>50 GeV [
0.7 - 400 - JJ
o / ! 200 . QCD Jet Et>50 Ge
05 ¢ QCD Jet £>50 GeV : A—Iﬂﬂﬁgﬁjﬁ{

D107 03 04 0.5 0.6 0.7 0.8 0 0.1 0.20.30.40.50.60.7080.9 1

Jet finder cone size Collimation C
TRACKER

One high Pt track matches Calo Jet



1. electromagnetic collimation: C =

2. calorimeter (ecal+hcal) isolation : max E

Physics Performance of T -jet Selections

SECYSt(R<0.13) / ZESYSH (R<0.4) > rey

tecal+hca| cell (0.13<R<O.40) < EtCUt

3. one pthadr > 10 GeV, no tracks p = 2 GeV in cone 0.4 around jet direction

em.collimation

em. collimation,
ecal+hcal isolatior

em. collimation,
ecal+hcalisolation
tracker selection

H->Tt, My=140 GeV 52.1 % 43.0 % 32.0 %
WH+jet background 4.1 x 10 22 x1¢ 1.9x 10°
bb jets background 5.5x 10° 25x 10 <0.9x 10




H->11 mass reconstruction. Resolution at low luminosity

Reconstruction assumes m =0 and uses missE ; measurement

miss E; Ujet
lepton Eyq X 1 + Eyp X9 = MiSSE*

Ey1Y1t+Eyp Y, = missEy
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HF acceptance for tagging quarks from
qg->qqH, H->tt. My =135 GeV

HF acceptance for tagging quarks of
E9 > 30 GeV

no g 19 2 Q’s
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tag d1 tag 42
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;] of tag quarks



RMS 38,32
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E’t of taqgmg quorﬂks at 3<I77|<5 Ge\/
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_ofter eta cuts on tagging jets
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* gcd Z/W+J - pythia5.7, cteg4l, p>30 GeV
** EW Z+2J - generated by S.Ilyin with comhep, cteg4m, E]>20 GeV,

In | <5, My>80 GeV, M;;>500 GeV

data for M4=135 GeV H->T1->lj | QCD Z+2j* | EW Z+2j** W+3j* bb+2j

cross-sect, pb 3.81 11130 104 24667

br H,Z->1t, W->(e+u)v 0.045 0.0336 0.0336 0.21

p>15 GeV, f|<2.4 0.616

p>30 GeV, f|<2.4 0.275 0.06 0.20

tracker lepton isolation 0.90 0.86 0.93 0.88

calo lepton isolation 0.91 0.84 0.94 0.91

>=3 jets, E>30 GeV, h|<4.5 0.51 0.25 0.80 0.04

T-jet association(mc) 0.92 0.84 0.82 -

Nj min +0-7<N) 1j<Nj max-0-7 0.57 0.08 0.55 0.20

Nj min Njmax <0

N} maxNj max| > 4.4 0.70 0.33 0.51 0.48

Mj; >1TeV 0.59 0.32 0.71 0.34

my(1,p,™S9) < 30 GeV 0.77 0.83 0.84 0.16

0<x<0.75, 0<x¢,<1 0.63 0.56 0.61 0.37

My window 30 GeV 0.74 0.06 0.05 0.05

Ps,ry Mini jet veto by D.Z. 0.87 0.28 0.80 0.28 0.28
N event for 30 fbt 6.3+-0.4 1.26+-0.22 0.64+-0.03 0.14+-0J/05 -
D.Z. estimates 6.2 1.1

6T00°0 = UOHRIYNUBPISSIW NBl} ‘ZE0
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How to trigger on CM->qu-{, H->TT->e+T-jetat L1 ?
A off-line cuts : E&M > 15 GeV, E, *' > 30 GeV, E{#94%S > 30 GeV

Lepton + 3 jets : kinematics for M =135 GeV

~ 45 % low E° events for L1 e+2(3) jet ? T-jet + tag jets kinematics

~55%eventsforLle E>25GeV 2
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Recognition of tagging jets from
qg->qqH, My=135 GeV in HF with
HF Trigger Tower

Trigger tower is taken as:
nNx¢ =0.35x0.35 (2 x 2 HF towers)

selection of tagging jets with cut on
max. HF Trigger Tower

efficiency
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Jets from pile— up only. <17.3> min.bias
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false jet supression with cut on maox Et tower
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s | Pattern recognition of tagging Jets from qg->qgH, My=135GeV
=\ cross-check of previous studies (CMS Note 1998/015, CMS TN/95-099) with
ORCA HLT data

Selection of tagging jets using cut on max. HF tower E;

block = mln bias, <17 3> pp inter.
red = sngnol Et tog quark >30 GeV
blue = mgnal Et tag quark >4O GeV

efficiency
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max tower Et, GeV cut on max tower Et, GeV




Higgs mass reconstruction for
e =8 J0->qqH, H -> TT -> e+jet, My=135 GeV

ORCA analysis. <17.3> min.bias superimposed

- missE; and t-jet reconstructed with ecal+hcal towers

- iterative cone algo with cone size 0.6 (for 0.4 o /M = 32/125)
- cut on digi 100 MeV for hcal and ebry and 150 MeV for efry

- no jet energy corrections. hcal calibration with pions

- ; ; ; Constant = 65.89+ | 2.652
S R N . Mean. 1297+ 1.204
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